-1- Alkylphenol for adjusting the molecular weight and copolycarbonate with
improved properties The invention relates to copolycarbonates having a

narrow molecular weight distribution and %composmons of these
polycarbonates with additives chosen fromi the group of heat stabilizers and
moulfl {RIRaRE AgeRIF IR ShethRsRATERT theRroSHERR R h BHIEIRGR i #Ympr oved
mouldings obtainable therefrom and the use of alkylphenols for adjusting the
molBERELSeight of copolycarbonates. Copolycarbonates belong to the

group of industrial thermoplastics. They have diverse uses in the 10 electrical
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distortion temperature) and glass transition temperature, are practically

always necessarily required for these uses. In order to achieve the increased
heafarstiyeacivianp 8RANSEOIPe A BidhRevsR NpRtIstRSyd 28Y iRRsIVE¢Rrse uses in the
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kno nthart in the case aIB mers these tles on the mole uIar
nic roperties are.re 8 riers, sesdn t € automobile
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appteeeh 5q14?ﬁf‘%lﬁfep'ﬂ$ttﬁl§'fé&'ﬂ@ﬁcﬁéﬂ%rcwwryeﬂﬁ@?ﬁ@@&gléﬁmp coverings or
weightprsisersipézbe)molecular inhomogeneity factor U = (Mw/Mn) - 1 is of
importance since high inhomogeneity factors have an adverse effect on the

thermal and mechanical properties of copolycarbonates. The molecular
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poorly and can therefore be processed only with segjnlflcantly shorter cycle
timeSYMPRRS B fetBsEFNS TR ResiNR W}% ifilling the necessary

mechanical properties and heat distortion temperature at a relatively low
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Compoun S an |gomerS ave an verse e rmal an ) )
meHRIFEHY piBpe s a8t BbIDERIHIth BRICANBIHA SHBI AP prakicul4pit value. In this
p-tectineikyl pbescd(caltech B LHE forsinplificatiopein dthenéotolwtagy, @Bomogeneity factor U

= (Mw/Mn) - 1 is of importance since high inhomogéy factors have an adverse effect on the
thermal and mechanical properties of copolycarkEmafiThe molecular weight furthermore has a
25 direct influence on the viscosity (solution and mcosity) and therefore on the flowability of a
polymer melt at a given processing temperature. él@n high molecular weight products flow
more poorly and can therefore be processed only significantly shorter cycle times. This route
is therefore not feasible for also fulfilling theeessary mechanical properties and heat distortion
temperature at a relatively low molecular weight.is furthermore known that low molecular
30 weight compounds and oligomers have an adverseteffethe thermal and mechanical properties

of copolycarbonates.

Alkylphenols, in particular p-tert-butylphenol (t&d BUP for simplification in the following), as
chain terminators for the preparation of polycadierare known (WO 01/51541, EP-A 1,249,463
35 and WO 2004/063249). However, the publicationsdcitescribe neither polycarbonates having a

defined molecular weight distribution nor the usk alkylphenols for the preparation of



chain terminators for the preparation of polycarbonate are known (WO

01/51541, EP-A 1,249,463 35 and WO 2004/063249). However, the

publications cited describe neither polycarbonates having a defined

molecular weight distribution nor the use of alkylphenols for the preparation

of -2opepesithendie marenbavitefned afatradipigle il uieig it pestidvation. inglication of the
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the course of the GPC curves, i.e. on the 15 molecular weight distribution,
and therefore also on the content of low molecular weight compounds and

olighriRgPosmiceLafe $8'PSRObIdEE! aKdRPRNYRA 2 RFeRiNa® 38 chagherminators in the
COpplymeatmmp@au&@rbem@ﬁawmeﬂh&wﬁwmd@é@mméodiect curves, i.e. on the
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of the s&glflc high- Tg bisp eno can be employed if this narrower mo
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obtained in this way. This represents an important criterion for the
meJ%H'M%H%Hﬁﬁ%%'&ﬁ@é B?rtrﬁénﬁaijvelght distribution is realized in the

manner according to the invention. At the sameetimlower melt viscosity is found here, and
therefore improved processing properties duringgdtipn moulding of the copolycarbonates

25  obtained in this way.

This represents an important criterion for the na@ital and thermal performance of the injection
moulded or extruded component. Injection mouldedtispar extrudates produced from the
copolycarbonates and copolycarbonate compositioosrding to the invention have significantly

30 improved thermal properties (glass transition terajuee Tg and Vicat temperature).

The present invention provides copolycarbonatesanoing as the chain terminator (end group) a

structural unit of the formula (1)



moulded or extruded component. Injection moulded parts or extrudates
produced from the copolycarbonates and copolycarbonate compositions
according to the invention have significantty- 30 improved thermal properties
(glass transition temperature Tg and Vicat temperature). The present
invention provides copolycarbonges_coraining as the chain terminator (end
group) a structural unit of the formula Q R2-0-R1 (1) 5in which Rl and
R2 independently of one another represepnthydrogen or CI-C18-alkyl, but
wherein Rl and R2 cannot simultaneously be hydrogen, 10 and at least one
diphenol unit of the formula (2) (M) n R4F4 0- (2) in which R3 represents
C3-C4-alkyl, preferably methyl, 15 R4 represents hydrogen or C1-C4-alkyl,
preferably methyl, nrepresents 0, 1, 2 or 3, preferably 2 or 3, m represents
0, 1 or 2, preferably 0, wherein the copoly@grbonates have the following
inhomogeneity factors, depending on the 20 molecular weight range: -4- A)
g opplyeaponates having a content of ? 50 mol% and preferably < 100 mol%
of diphenol unit of the formula (2), based on the sum of the diphenols: for

linear CoPC having an average molecular weight (weight-average) of from
18,630aes R2 independently of one another represeibggn or C1-C18-alkyl, but wherein R1 and

R2 cannot simultaneously be hydrogen,

10 and at least one diphenol unit of the formula (2)

il
—0 o—

2)

in which
R® represents @C,-alkyl, preferably methyl,

15 R*represents hydrogen o§-C,-alkyl, preferably methyl,
n represents 0, 1, 2 or 3, preferably 2 or 3,

m represents 0, 1 or 2, preferably 0,

wherein the copolycarbonates have the followingoimbgeneity factors, depending on the

20 molecular weight range:



5 35,000 g/mol, U = (Mw/Mn)-1is 1.3 to 2.5, preferably 1.4 to 2.3, very

particularly preferably 1.5 to 2.3. B) Copolycarbonates having a content of

greater than 0 and less than 50 mol% of diphenol unit of the formula (2),

based on the sum of the diphenols: 10 for linear CoPC having an average
molétulenabighbdnatagHiasiveragententidmnia’0e0d o8 aa gAbmelaof diphenol unit

(Mw/Mnprthéstdrddia @ pRESEESARRE Sutnter Zad diidicallarly preferably 1.2 to
2.0 and very particularly preferably 1.2 to 1.8. 15 In formula 1, R1 and R2

independently of one another preferably represent hydrogen or alkyl having
1 to 8, feirticariryqhtefEring RRVAME  adfo Mot R viRYetRgEp @V igyn 18,000 to

ghat Rl apdofRd/mee 0at aimuianeausly by generhri-Butdpieneb@icularly preferably
n-butquhgp()% i§ very particularly preferred, in particular p-tert-butylphenol.

20 Thermoplastic aromatic polycarbonates in the context of the present

invention are both homopolycarbonates and copolycarbonates; wherein in

the pyesmipodpptinaiitss hanngRrotyeeshostajes o hdhe Idighraoboniodftbediphenol unit
formula0 p1 éa%”%[ﬁ% )@; r a%%a&qﬁggn & tg%rla\q/p@ggglycarbonate. The

thermoplastic copo onates have the abovementioned molecular weights
184, (weight- 25 average Mw, determined by gel permeation chromatography
(GPC) medisusercent; holycashonaiagalitsritor). Wiidedyhanveeigeisotgroalsis,000 to

be stateg g@fdgmwrﬂ@fwm%lf Mn,, thécﬁ] ﬁé‘l‘é%%etéjﬁtgrg};{ﬂﬁglg)r}ﬂ/ preferably 1.2

means of GPC after prior calibration for polycarbonate. The inhomogeneity
factor USSRRMANSTY. PRIk BEIGIRPBF tifd tofecular weight distribution of

the copolycarbonates PC, can thus be determined for various molecular

1§veight 20ganges. KNSRI eSLRLENGRURT L iR I RER-RIAMN S FOBRAFHRZEN or alkyl

comprising C) abovementioned copolycarbonate with alkylphenol of the

formulalAesTdA BrRRRNASY WRLEERVARVIRAJHRAGRALAP T ThLS fifgviso that R1 and
aboventhfioned sahudisneesin tinggent Heerriblytilewandighiprengeisaredy-Barticularly

D) at leggiransiafidiiMe ahosesimeishergroup consisting of heat stabilizer,
mould release agent
20 Thermoplastic aromatic polycarbonates in the cdnt#xthe present invention are both
homopolycarbonates and copolycarbonates; wherein tle present application
homopolycarbonates from the diphenol unit of themida (2) are also subsumed under the

term copolycarbonate.

The thermoplastic copolycarbonates have the abaveéoned molecular weights Mweight-
25 average Mw, determined by gel permeation chromafwgr (GPC) measurement,
polycarbonate calibration). Molecular weights césode stated by the number-average Mn,

which is likewise determined by means of GPC aitésr calibration for polycarbonate.

The inhomogeneity factor U = (Mw/Mn) - 1, as a measof the molecular weight
distribution of the copolycarbonates PC, can thaisiétermined for various molecular weight

30 ranges.
The present invention furthermore provides compmsstcomprising

C) abovementioned copolycarbonate with alkylpheoblthe formula (1) as an end group,
wherein the inhomogeneity factor has the aboveroeed values, depending on the

molecular weight range, and



and UV stabilizer. The composition in general comprises 0.001 to 1,

preferably 0.005 to 0.9, particularly preferably 0.005 to 0.8 wt.%, very

particularly preferably 0.04 to 0.8 wt.%, especially very 5 particularly

preferably 0.04 to 0.6 wt.% (based on the total composition) of additives
acchvdintyleost empandinveDohongs-(2m-teterednisipmehebhasrite (ayidcslease agent
168), tefrrkip(ZdliAgrt-butylphenyl)[1,1- biphenyl]-4,4'-diyl-bisphosphonite,

trisoctyl phosphate, octadecyl 3-(3,5-di-tert-butyl-4-

hydrOXYﬁQeBMDBBQRM%e F%@é\oéo%%?éés 0.001 to Efepably 0005 to 0.9, particularly
bis(2,4- dlcum%zhera/ngé& aerythrltol dlphos%r[nte 10 (Doverphos S-922

28),
bis(2,6-hEtE BB SR AR APBIR RS B o Tkl ver
P EP-36)avtidvipthe nyhieradphihedate fréfevaily(sastabipeasothe dwwaicsitibilizet. additives

They arg. SARQYSLRpSReREsives or in a mixture (e.g. Irganox BYOO or
Doverphos 5-9228 with Irganox B900 or Irganox 1076). Pentaerythritol

tetrasteayat gzrz%‘qgh u @aéﬂr‘f@ & Lgsé%% R L H‘%P' Q.It%‘&egﬁhenyo[l 1-
t

or 15 dlste ate are e as e mould re eas agent. Th
ert-butyl-4-

employ8# ™ héﬁw&éf{/@é%}oﬁ?'&of’ﬂf&tu%socw' phomge,  octadecyl 3-(3.5
2-(2'-Hydwayypirenyiire piootiazodas o2 1070 xidie sabpipeaonpenesiersriodl diphosphite
1Fubstituis el and unsebstiuird DeRzaic AGIHS, ﬂ%@@ﬁ;&ﬁ%@?ﬁ”ﬁﬂ%@ hite (ADK

amines, oxamides and2 (2- 20 hydroxyphenyl riazines are preferably

su|tab|e35é%{7%rfa3§h£érr§pBWEY'QUB%?ﬁ!ﬂ%&%@%’iﬁﬁ%‘@éﬁﬁ@‘bﬁ?ﬁ‘&r’i gpjzer. They are
preferresngityed dpolyearsiveates areapregareddy. drgafdidQaushnterfhomlS-9228 with

process; Engxpgg&?@%gr%&tméaopolycarbonates to be used according to

the |nvent|on is in principle carried out in a known 25 manner from diphenols,

carboniE agid AR N e S PUaDAIN YN ARRN S THE RIPEES 8o, mono- o

the polyc te synthesis is ge Known and is descr numerou
1publicafiiRER-AT® 5’1#%%“/@@%6%7@34@%‘#@1@?QtBITé‘,GW@’e employed by

2006/0tzsd<ervsl oER-sAndixe8. 818 and documents cited there describe, for

example, the interfacial and the melt 30 process for the preparation of

polycarbonate. However, it cannot be deduced from the prior art what

measurd§mtist aneaagyBReraesiAERIRh g 2RWS IR S d SRt DiRhifupstituted  and
polycarbondistitueadngem ey gpixzdl potghed, inesichibidersgtharaindsmgravieds and 2-(2-

ofeat digioffionSRIMDERAHE-LLAGOMOYLR IR Eifn IS PAUI LRI/, and substituted

indication
benzotriazoles are particularly preferred.

The copolycarbonates are prepared by a continumedacial process. The preparation of the
copolycarbonates to be used according to the ireind in principle carried out in a known

25 manner from diphenols, carbonic acid derivatived @ptionally branching agents.

The process for the polycarbonate synthesis isrgp&nown and is described in numerous
publications. EP-A 0 517 044, WO 2006/072344, ER-A09 818, WO 2006/072344 and
EP-A 1 609 818 and documents cited there desdob@&xample, the interfacial and the melt

30 process for the preparation of polycarbonate.

However, it cannot be deduced from the prior ardtwheasures must already be taken during
the synthesis in order to obtain a polycarbonatenigaa very good notched impact strength
and improved heat distortion temperature in a oowtils process. In particular, no indication

35 of the influence of the chain terminator on theomogeneity factor U was known.



35 of the influence of the chain terminator on the inhomogeneity factor U was
known. -6- In the continuous process for the preparation of aromatic
polycarbonates or copolycarbonates havimg a relatively narrow molecular
weight distribution by the so-called interfacial process. According to the
present invention the phosgenation of a disodium salt of a mixture of various

5 bisphgngis éBHiihh)()u@tm&gddﬂﬂ%tbéﬁﬁﬁﬁ%ﬂ%N@ﬁ@%’olQcﬁfbé\%@tiﬁcopolycarbonates
alkaline SO]u'[lonéla |ve S ae nsvl/omz)llg C%rrnvggl (Fllijtdllsnjiitk%I gns%ecg ac'pmt rFaC|aI rocess.
organlc SO'V%I’?’( era[)P a So vent m&tu IC orms a se 8 P
phase. $F@@'I'@)¥%Wﬁf@§tfmww&hﬁ$ée@mw Bpéﬁéﬁﬁqllﬁ Qﬁ@ ravgarm@f various

phase, bl@ﬁl@é@@léﬁfﬁﬂ?ﬁﬁﬂ@(ﬂh%ﬁhﬂﬂﬁ il ehstdrRle Gﬁ&'ﬂ)’&iﬁé@.@i&&alme solution (or

copolycarbonat psagl rrgegbug d rgé)lﬁculgfrav'\‘ loht dISS ven d [}Eéreef‘erably a solvent

organic pﬁ%se organic has Iy sepa SEGR
copolydaf’ﬁb'f?at@hi@hé@lm%é ﬁ?é?@ﬁ(mﬁﬁﬁf Jaﬁwsomrﬁg{mgdswbgh are chiefly present
preferalythy @r@afmlq;tHb&%tiQﬁh@éﬁ@dd@frﬂéﬁé@fﬂﬁi@ﬂtﬁmmﬁmﬂaﬂﬁe catalysts to give

decisive,sep 0L ACAUIHA NI IR AL TP IRNBHISA ISR phase. The

temperature consists o car ing out this continuous process suc
1?1arrowé§9%%§ﬂﬂéedﬁféﬁlﬂaﬁeﬁ?é@% %ﬁﬁ?&hﬂ%@%ﬁd@@ﬁ!ﬁéﬁ&ﬂérqf@%by various
low inhomaggneitystasioprisatigady abtadnedttivstrgti bidhesyrthaeria @adporator. The

S r S ure consists
without gpegific Y&B%PQ YBirin Cé?cﬁ%& O RARG RHANRR Héa?%f@%r%ﬁﬁ@ﬂ?ﬁ)%%

This is achieved according to the invention by the suitable choice of the chain

termuna%rca(}%%%aﬁ%gtﬁoé“lw\?é‘ﬁ|ﬁ%ﬁ%&ﬁ@lt@%ﬂ%@%ﬁéﬂ%ﬁﬁ%@o'ecu'ar weight
diphenalstabttierfofrid R adibydimxyary | oo inaeneis) idtch, i alshtyodetéared during

180 the %8@?%&%%@%&%9%%%@1@%&% %H%?@é’ ‘i'%@ géﬁéﬂb%'%r@ﬁray evaporation.

HO-Z-OH in which Z is an aromatic radical having C atoms, which

can con‘EB'i?ﬁ 'Sr?é*af"‘fﬁ%r%c%‘?%qgt 8 HEdeRHa B Wﬁuﬁ?@&'%&f B, cgHaipyminator,
aliphatie/oicicyeidaliphatiearadicate gane?y Eliplaryls or hetero atoms as bridge
members. Preferably, in formula (3) Z represents a radical of the formula (3

a) R6\X-Rs(3a e) R7
Apart from theé diphenols of the formula (2), dihggyaryl compounds which are suitable for

20 the preparation of the copolycarbonates are thbdeedormula (3)
HO-Z-OH (3)
in which

z is an aromatic radical having 6 to 30 C atomsgctvitan contain one or more aromatic
nuclei, can be substituted and can contain aliphati cycloaliphatic radicals or

25 alkylaryls or hetero atoms as bridge members.

Preferably, in formula (3) Z represents a radi¢ahe formula (3 a)

in which



in which -7- R6 and R7 independently of one another represent H,

C,-C,,-alkyl, C,-C,,-alkoxy, halogen, such as Cl or Br, or in each case

optionally substituted aryl or aralkyl, preferably H or C,-C,,- alkyl, particularly
preferabl y H or C,-Cg-alkyl and very particularly preferably H or methyl, and

5 X repl%s@?ﬁscis@@end@ﬂy of B appther CepEkgNe MECEE ko S atRikmkenbalogen,

or C6- tgh aptyleney, %WB&@%Q@'QM%%@M@Q&%e\%ﬂ%yf%mﬁ!rably H onCyr
aromatlc rln on alnin t r re sents
o i TAE T RIS BRI P B AT SRy SRR TR rererthiy i or metny

or oxygéfﬂ\DI in particular isopropylidene. 10 For the preparation of the
copolycarbonates according to the invention, 1,1-bis-(4-
hydroxyphepnd3edi3, 5SEImedrylc@elotfexdheaoiisptigieot TRICpaGealkylidene or G to

1,1-bis-E3- M -drrityAe N upas MY BeeariineIh Vifisie RRARR (HHgeetB¥aining hetero
TMC) are PBreferany employed as a diphenol derived from formula (2).

Dlphen8§ ¥'the formula (3) which are suitable for the preparation of the
copolycarbonates to 15 be used according to the invention are, for example,

hydroqURFERI@DResh rERTERaBts: Ghyardphrer iR dialidens. (ﬁ)ydr%QypﬁQ‘iyr)S 80

sulfidesisbpsegyideax yplenydh ginpgidoiar idoptspitigahenyl) ketones,
bis-(hydroxyphenyl) sulfones, bis-(hydroxyphenyl) sulfoxides, a,a'-
1@isd(hydr@rxxﬁﬁewaaasﬁr@pyib@n@@mh amﬁfha%y;@@@rmcgﬁ@sw&sm@wd 1,1-bis-(4-
and nucleus thereo re iphen
4,4' dlh(b xygsil1 ,%ﬁ’?g; % q?b%z%]ﬁen(y Pf-le he g?proﬁcgnéq% S Gmethyl4-
1,1-bis- Mdfﬁ)d’mwhéﬁlﬁ wﬁ@m@umxznz W{%@V@bw‘pw&fﬂ?—@m%ﬁ@yed as a
2,2-bis-{@phaeitudrddayeiompphenybypropane,
2,4-bis-(4-hydroxyphenyl)-2-methylbutane, 1,3-bis-[2-(4-

hydroxmbﬁé%)s?oﬂmt}naﬁf@?w%ﬁ’@@@ﬂﬁbwm preparation of the copolycarbonates to
2,2-bis-(3-methyl-4-h drox henyl} 25 propane,

Lhis-(3,5°8in1888y AR IHHERy [INRARE A Eo B eNiatiigng. resorcinol, bis-
hydroxypyérnyipheoy aakabs. (5-diydetkynheAyd o Hesy dokppieenyl) ethers, bis-

2,4-bis-(3, areligny ﬁg'r‘bﬂ% Al EOXI) Jﬁ?ﬂw}y%ﬁ&%)ﬂmm(ﬁ{]moxyphenyl) sulfoxides,a'-

1,3-bis-{2 ﬁ&%y%rg;(ry&e%l)‘ldn c()jr;’r%)r%%e nes, pe{rouﬁ)yalltgdb nucleus-alkylated and nucleus-

halogenated compounds thereof.

20
Preferred diphenols are 4,4'-dihydroxydiphenyl -t@(4-hydroxyphenyl)-1-phenylpropane,
1,1-bis-(4-hydroxyphenyl)-phenylethane,  2,2-bidagdlroxyphenyl)-propane, 2,2-bis-(3-
methyl-4-hydroxyphenyl)-propane, 2,4-bis-(4-hydrpRenyl)-2-methylbutane, 1,3-bis-[2-(4-
hydroxyphenyl)-2-propyl]-benzene (bisphenol M), -bjg-(3-methyl-4-hydroxyphenyl)-

25 propane, bis-(3,5-dimethyl-4-hydroxyphenyl)-methane  2,2-bis-(3,5-dimethyl-4-
hydroxyphenyl)-propane, bis-(3,5-dimethyl-4-hydrpkenyl) sulfone, 2,4-bis-(3,5-dimethyl-
4-hydroxyphenyl)-2-methylbutane and 1,3-bis-[2-{Bitnethyl-4-hydroxyphenyl)-2-propyl]-

benzene.

30 Particularly preferred diphenols are 2,2-bis-(4#oygphenyl)-propane (BPA) and 2,2-bis-(3-
methyl-4-hydroxyphenyl)-propane (dimethyl BPA).

Copolycarbonates from bisphenol A and bisphenol Tén@ copolycarbonates from dimethyl

BPA and bisphenol TMC or bisphenol A and dimethMQ are particularly preferred.



benzene. 30 Particularly preferred diphenols are

2,2-bis-(4-hydroxyphenyl)-propane (BPA) and 2,2-bis-(3-
methyl-4-hydroxyphenyl)-propane (dimethgl . BPA). Copolycarbonates from

bisphenol A and bisphenol TMC and copolycarbonates from dimethyl BPA

and bisphesfoRTICrbebiijiableotinhand sl rrre tiophMividiitaia glietindaglty described e.g. in
preferreg, '§ch-ﬁ@ﬁ55@@’r\‘iisftwtﬁﬁ?(ﬂ W?@im%gﬁ%&mmﬁé@i@l%hshers New York

Obtainagé%% described ﬁjgbfleghel;a's S'\%:Qe” if%n%ls e e?ngﬁelrcsl-?andbook of

Polycarbonat8s’ nersc%hge W Yor

102 et Seycagionaie $rienceamhechnatode aee! pa\mef@mooo p. 72 etseq."
Polycarbonate Science and Technology, Marcel Dekker New York 2000, p.

¥2 et skphdbnRemudycadmpalye dndbonpitesiblimng ttesfollowing structure: 5 1
O0\/RRJIOly-L O OO O"JxL~O O O wherein R represents C1-C6-alkyl,
preferably C,-C4-alkyl, 10 x and y characterize the mol% of the bisphenols
emplo ed and therefore the sum of Xx+y=1 andxa 'ependently of

copolycarbonates having the followmg structure 1P N~:0;11 >,a Zxa '0%
-1 yO O O O O O 15 wherein R denotes methyl and x and y denote values of
from O to 1, preferably 0.01 to 0.99, particularly preferably from 0.02 to 0.98,
very pa¥fii@ififly preferably from 0.03 to 0.97, are very particularly preferred.
20 The thermoplastic copolycarbonates, including the thermoplastic aromatic
polyest& reridseniates;-lhylenmettealie- edtibits M, (weight-average Mw,
determined by gel permeation
10 x and y characterize the mol% of the bisphenolsleyag and therefore the sumofx +y =1

and x and y independently of one another denoteegabf from 0 to 1, preferably 0.01 to
0.99, particularly preferably 0.02 to 0.98, verytmaularly preferably from 0.03 to 0.97, and n

is determined by the molecular weight, are paréidulpreferred.

Random copolycarbonates having the following stmect

9
28 WeasSNeasiWen

wherein R denotes methyl and

x and y denote values of from 0 to 1, preferabfiQo 0.99, particularly preferably from 0.02
to 0.98, very patrticularly preferably from 0.03®7, are very particularly preferred.

20 The thermoplastic copolycarbonates, including theermoplastic aromatic polyester
carbonates, have molecular weightg Weight-average Mw, determined by gel permeation
chromatography GPC measurement) of from 12,00029000, preferably from 15,000 to
80,000, in particular from 18,000 to 60,000, vewrtgularly preferably from 18,000 to



chromatography GPC measurement) of from 12,000 to 120,000, preferably

from 15,000 to 80,000, in particular from 18,000 to 60,000, very particularly
preferably from 18,000 to -9- 40,000 g/molg Molecular weights can also be

stated by the number-average Mn, which is likewise determined by means of

GPC aftéx(99ou/elibMelesuiar yelyiarbanaieo Phestiifgdén oy ukerchvikacglMhe which is
other chirapicalaaatheyibgmsiRparesadaptbiihen pIPHgSPHInaE be

contaminated with impurities originating from their own synthesis, handling 5

and Stoﬁ%gedu’g\%%l\éebsgds ﬂésgﬁhl%t&w%wgmgmvénﬁﬁsrf&w&mg &éfed to the

pure as possible. An aqueous phase of NaOH, one or more bisphenols and

water isYS88SH HY B&%@E@WWB’&M“BHEBPBI@%‘PW@é%ﬂ%g}ﬁfé{%hséﬁ?‘ﬁﬁéﬂs handling
fgueousnsaittiagewithwaspatistdetielgane aotkedbi spdierndisybaltatatezipuot as possible.
the sodium salt but as the free bisphenol, to vary between 1 and 30 wt.%,

preferalbly fpiviee pihandf Ao donParticoiadis pieianbiyr hetween thisndoBess, it being
Wt.% fOBJs% BRIVGARRNAIRSNFUING 2 Mw a(ﬂ%&%%ﬁmv&ﬁ \l&ﬁéc\{“rg/"tﬁ%r sum of the

polycarbonates having an Mw < 45,000. In this context, at hi

concenﬁ'éﬂB?&OIF rﬁé‘;?%@%‘&%%%%?@ﬁtéqqéﬁ fid g@?ﬁtf&ﬁ%b'sﬂ"lé%dﬂﬂ’ﬁ‘ry between 1 and
hydroxide ws&d jeetisedhethecbiSpne R sveed) feHdgetess shigdlmvwareass and 8 wt.% for

16‘01er“ﬁol%&%ﬁ‘a@@ﬁ%ﬂgﬁﬂ%@@ 880%91&0%‘{53&%%‘? 9c§%yH£[Es having an Mw

hydroxide ‘solution depends on the target concentration of the required

blsphen<of1§l’80:§blU‘tl%S BrlttEE: a""Puh'Qrl?%@@%aﬁ“gﬁayl@ﬁﬁ%rypﬁ%f@%{ﬂﬂ? solutions.
5 and 10hweits%dlion dyighiele acredeintiirmivestob dégrieznad theewsellitoraisolid or as aqueous

subsequgti MF@Q&@'%M@EV H‘étB&wPéHE%WMﬁ%H%%%”%B{bn depends on

sodium hydroxide solutions having concentrations of between 15 and

wt.%, pFé?éPé%?y PECENT B WL0H® SRYIesH sROSRERILYe Lo 2 R %l?kﬁhbetwee” 5and
1%ontent3sewifol wEtisiihe haindeie nd $og reatiyigne themsitigotis ehefstmeand the solution is

bisphenglydyd 85§ HllRPHIRS \Q%\’eﬁnﬂ% M%M@HJMMft Risrianel hydrOX|de
20 and 5.00 mol of alkali / mol of blsph preferab gﬁl 5 - 2.5 mol of alkali /

mol of BARARN2 1R %?Qﬁﬁ@%i%”éa?{ %%%’bl%%c?@ Bthe RSN SR, ey VLo
be advamtagety Haatelissotvestte Thiephehciensepmeltefyoisphenoptiements greatly on the

alkalinesphagreanehio vReHM N PHLIPRISPRRRIRYY @DEOmERH IRaMY Fﬁd’lhﬁ bisphenol

eaction |n ombin m It may furthermore vanta o stodss Ive .
2éhe blspehengo or |§§hekr1a(glé”r]lc())ltolnbé‘°é?d| ng?kﬁ/g o@ﬁg s%) k|an|'(éirln feb'SphenOL
bisphenglateisehessiistienn m@ma@i\/ﬂmmqanroh@mnymeaQMQms to dissolve the

operatigipraibitashiianeyalidh Rishan alkaiseadiiakes OhpRbIiRoNs S&parately or to
also frop1 eg]%te%‘ tglﬁpe ree%%llo-mr? goomdbll'lnrgd form. It rayhermore be advantageous to dissolve
the bisphenol or bisphenols not in sodium hydroxédéution but in dilute bisphenolate
25 solution provided with additional alkali. The dibgog operations can start from solid
bisphenol, usually in flakes or prill form, or aldoom molten bisphenol. The sodium
hydroxide employed or the sodium hydroxide soluticen have been prepared by the
amalgam process or the so-called membrane proBesis.processes have been used for a
long time and are familiar to the person skilledhia art. Sodium hydroxide solution from the

30 membrane process is preferably used.

The aqueous phase prepared in this way is phosgkriagether with an organic phase
comprising solvents for polycarbonate which arertitewards the reactants and form a

second phase.



hydroxide employed or the sodium hydroxide solution can have been

prepared by the amalgam process or the so-called membrane process. Both
processes have been used for a long time@@nd are familiar to the person

skilled in the art. Sodium hydroxide solution from the 30 membrane process

is prefefdislynatastig THdvispirsoliopsleasty pragtsed miirlgiyngins iphediptinatedphosgene
togetheganitle aarREEJGRNRIBNG A PHEIHEn S Qi BtEStIRNY prEbGRtenw Bt ocarbonic

are inert towa{ds the reactants and fogm a ?,%.cond phase. -10- The metering
. acid esters, ar resent.in the reaction solutio . .
of blspheno?oplﬁ(jna‘ﬁ‘I{/3 practised after or urlngr%he introduction of phosgene

can be carried out for as long as phosgene or its direct secondary products,
ghe chlorpeayaaidiss aticbpstrigbaratpsespnbispieurassicye s lhteniliitemedium is an

synthesis of SaROIvCRIbonales, f.r%gr‘n%'ég‘%*&‘?ﬁr?'a é‘r%%‘a%ﬂeé‘%#”fr%‘% ABING, 100 oc,
medium 1S an  exothermic Teaction and I8 carried outin & t mperature range
of from PBE#LIG & BréfetabiesrerisuBuICPiaidy gatiedfarly pefengsResary, where
25-65 Gypiplapirgeneorssailidayeieasappesiiate niepg o rkivnsiavdAcseaseent mixture.
pressure, depending on the solvent or solvent mixture. 10 The organic phase
can comprise one or mixtures of several solvents, mixtures being preferred.
1&yitabld 3D RIGARCHEAER IHRER SR BT AFHINS B GO e P MAfUFRaHEINY Preferred.
preferalslyitabiethydepetshdosidenldriahiedo atlaybe amohshifhtitichtovoethamestic), preferably

1’1’2'trir9||alﬂ{}%%@agﬁoqﬁg, Cw&ﬁagc?é?ﬁﬁé‘r‘?e?‘“ﬂM%FM&&RQ@J?OI- TRWEMEFoethane and

aromatic hydrocarbons, such as benzene, toluene or m/p/o-xylene, or
aromatic"EHiBRIZENBPHE AHiddIRS HRPERBIMSIONBE inaiGHRtIPEHPAs. Such as benzene,
additionalhete or m/@oniytune withrahicrettethydraeadians, temadbeden a mixture or

1/sed. Wﬂ@ﬁaﬁ?ﬁ@oumeiﬁtrﬁ&%\% %mr@%ﬁﬁgééﬁ%é?&ﬁ#@kﬁgﬁ&”&é used. Another

dissolve but only swell polycarbonate. Non-solvents for polycarbonate in

combinSHBAWRFN SN ete YRHTERAYRES aRUVBRRSBE I ifisissslves Al swell
which apelgwitiolein. tNeraspients ohasdcsdninats imtrabioirofitrasglvents can therefore

1,3/1,4-gigxape Red. 3rdigrolang, %ﬁil'\/élﬁQ QﬁiH?%‘i’e%%ﬁG)‘Vﬁu@tsaHJg&&%\ﬁ%Qé, such as
20 partner forms the sec?nd rganic [r)hase_. However, mixtures of methylene
é‘ndé(ﬁ%g P?&ﬁ%/ts It the solvent

chloridd ARV obFabeh? ARG A hikdliPEaER Qi ek o e
2@0:40 to3B4s fareprisferseckifhergao pirhses wivichvistuethefreesstiganaixhipgde and
are mixggldrBERRINO VAR aikiiRe EeBlieiynt Thige Ritecie dols Intradugiired.

of energy via shear forces, i.e. pumps or stirrers, or by static

The two phases which form the reaction mixturerabeed in order to accelerate the reaction.
This is effected by introduction of energy via shigices, i.e. pumps or stirrers, or by static
25 mixers or by generation of turbulent flow by meaof nozzles and/or diaphragms.
Combinations of these measures are also used, afterrepeatedly in a sequence of time or
apparatus. Anchor, propeller and MIG stirrers etach as are described e.g. in Ullmann,
"Encyclopedia of Industrial Chemistry”, 5th editjorol. B2, p. 251 et seq., are preferably
employed as stirrers. Centrifugal pumps, often atadti-stage, 2- to 9-stage pumps being
30 preferred, are employed as pumps. Nozzles andaphdagms which are employed are
perforated diaphragms or pipe pieces narrowedegpaisition thereof or also Venturi or Lefos

nozzles.

The phosgene can be introduced in gaseous or liguid or dissolved in a solvent. The
35 excess of phosgene used, based on the sum of ghkebiols employed, is between 3 and

100 mol%, preferably between 5 and 50 mol%. In taise, the pH of the aqueous phase is



25 mixers or by generation of turbulent flow by means of nozzles and/or

diaphragms. Combinations of these measures are also used, often also

repeatedly in a sequence of time or appanatus. Anchor, propeller and MIG

stirrers etc., such as are described e.g. in Ullmann, "Encyclopedia of

Industrik¢ T he thiseikalisehradigonefetaBp baveen @it g, darinpsferaitsly the metering of
emp|0y§!§o§§e$l@' W%@ﬁ@ﬂwwmﬁﬁﬂbﬂﬁﬂdﬁéﬂtbﬁ@g@rﬂ% R Oopl@dRsponding

pumps peing 30 pl}ebles,gﬁgﬁq?a{% emutlop{ed E %a%%raﬁﬁs %%%014 after the addition

dlaphragr%os WIRH areem §°are per ora ragms or pIpe piec
narrowéd %@Wétp’é@ﬂ"@ﬁ‘ﬂ@éﬁtw geEgdhgRRIIbRR Y %ﬁleﬁfefﬁf@W 35 to 65 °C, it

phosgeneCaEITy tkDRLILAIOIR Gaseousisigwiddaneadidissotieddvent used.
solvent. The 35 excess of phosgene used, based on the sum of the

bisphenols employed, is between 3 and 100 mol%, preferably between 5

and 50 MSIZBetpritiLtasesSIRReTAbIaKR RikRBUIRCEN e TiXIYTE. Heprofpithand aqueous
alkalinepreisg@icpeafriablydnerweapddly angaldy, memn@g@dtaét@hébesmﬁtedmgof the two

f pho
orp j%%”gs"\ﬁh OPRING SR TSR IH gg%&yﬂfﬁ’ﬂ%‘a %e Soﬁ &H&re % ﬁ"ﬁﬁé‘ fhosgene can

Limes or corrésponding topping up enola ion,

1QreferaBHIEMeI&Pe AR E thECARAIRIN %f%‘éﬁﬁly%@@h‘é%rﬁ?ﬂ’ér%{fﬁ?@oqufﬁﬁ synthesis
the phosgemationtigo2phus&n ¢ reaiie ratdyd ptof@@idindg eaysedaisigrpassilien of the
to work Lpder inceased %%%%%n?%&ﬂl@@u@%@&%&é&%%&%%ﬂ‘ﬂ%e organic phase

metering of phosgyge can take place directly into the mixture of organic and

aqueouSLBALS GHB%QT”&%]%W?&HBP&%IB? a?epﬁﬁrymﬁsﬁoﬁ%%tiﬂnaa{ff%ﬁeam after a
phasesdintth ione affthe tiweeqohdses winighvetemiidsdoguently Pixiedtesitiortire two phases,

1§orrespm@dgagég,tuh§a H@%el&ﬂ%&ﬂ‘me{ﬂ% ARG THEREIMA Qe JRAIGERE are mixed

completely or partly |nto a recycled part stream of the s tgnthe&s mixture of

two phaUEEIYHL PEARAYERF I RS HNFI5Ei g T akTRBY Bers ERGISTSr thgPH ranges
catalystldscahedrsrogendedimien pliteaquecul phasepradggeanedd)stoppied withf sodium

the Ofgff\%ﬁdmﬁs%oﬁmﬂﬁﬁ%@g e dosgans.and t@&aﬁﬂ'@e%ﬂﬂ up of blsphenolate

abovementioned recycled part stream aftera dwell time of from 1 second to
5 min, prefiPinils E"vé’b%‘?ﬁﬁ%r "3NGRHIKES SRS R BRI e SRREPRIRIB Gy SOoling of

2phase d#lgtioibed with the organic phase containing the phosgene, are mixed
directly in the abovementioned recycled part stream. In all these

embodupents the g)lt-)l ran escribed above are to qjﬁserved an
%Orﬁ rbon % ts nithesis IS garrie outﬁ %u % i %\ctlon can therefore be
approprla ained by pplng up of so ydroxide solution once or

several qaifiess OHicdr@sHBedingreo|Rmy U’G%@'@BM&M@V stirred tank cascades or

combinations thereof, where it is to be ensured,uling the mixing organs already
25 mentioned, that the aqueous and organic phaseraasfpossible only demix when the
synthesis mixture has reacted completely, i.e.omgér contains hydrolysable chlorine from

phosgene or chlorocarbonic acid esters.

The monofunctional chain terminators of the formdleor mixtures thereof required for
30 regulation of the molecular weight, as such omia torm of their chlorocarbonic acid esters,
either are fed to the reaction with the bisphemotat the bisphenolates, or are added at any
desired point in time of the synthesis, as longtassgene or chlorocarbonic acid end groups
are still present in the reaction mixture or, ie tase of the acid chlorides and chlorocarbonic
acid esters as chain terminators, as long as mirffiphenolic end groups of the polymer
35 formed are available. Preferably, however, therchaiminator or terminators are added after

the phosgenation at a site or at a point in timerelphosgene is no longer present, but the



solution. The temperature range must likewise be maintained, where

appropriate by cooling or 20 dilution. The copolycarbonate synthesis is

carried out continuously. The reaction camtherefore be carried out in

pumped circulation reactors, tube reactors or stirred tank cascades or
combina@iehstthasetstt vehdren iseterbe endigedrasgubisiieaibentadmgsbrigaater with the

already 2 e otigaetethrl-dhigmgueous and organic phase as far as possible
only demix when the synthesis mixture has reacted completely, i.e. no longer

containg {ygrol\sedi e eiMAERG {LT BNRSARH6,RUSHRIACRPORIGIACIH&]ISHR 1 molos

The monofunctional chain terminators of the formula 1 or mixtures thereof

requiredPi8r 8B RTTSHER b PIRERRNE MAPHA Ghi ARS8 5 tRE'SS G e particular
$heir chtiwbesolsoemprymrt eShersddditineofadie fechitottmore aetidre withi¢deout before, during

b'Spherlﬁ"QFFer%Q‘&q@&%ﬁh§f’t§Hab‘?éfe%(b"r’;f%sag@%@%%Weﬁ?ﬁifﬁgré’gmg&ﬁ}% chloride
of the sgnthess as o&g ﬁ% (gene or chlorocarbonic acid end groups are

still pre BACHYRE Lra B e case of the acid chlorides and
chlorocarbonic acid esters as chain terminators, as long as sufficient

phenolidheP¥EIBIsAd 1R HBIeERES! RynHeS SPR)-ARKIES Bidritigyig: triethylamine,
howevetrijditglahiak termacatamaretermnetotsigeadadded iméi@yldiperidine  or  N-i/n-

@hOSgeBr%tb?@hﬁéﬁdﬂEe RhALARY! BPéFbFHB\% WRRRRD RIS PHIRIR! The catalysts

present, but the -12- catalyst has not yet been metered, or they are metered

before 789 CEtEE {5 RA-RIHRRSHE CAtas O SIS SR@d Successively,
amountopfichaiy dEorie@terthéopbesgamalaye thus Befenadidntte iGrodatgn of phosgene are

preferaly %fér@&"%le{@riﬁ 13%e Qﬁfﬁ@gﬂ%ﬂycwﬂy@{é‘w &MOBIPIR BB ance, in an inert

based on the moles of the particular 5 diphenols employed. The addition of

the chafif t’&ﬂhm%@%ﬂ‘ﬁ &a}?.@a'mm%w.ﬁ@ PufteAfhadueocus solution, in the
1phosgenzetonf fheferbdly avisesolgivadraasolvent dwieafevih madsyleneéerably mineral

chloride, andicHnRben AR (RidkR ‘é\’ér&@ﬁ&@éﬁ@l Jibe eaiabsts pisediddhe of the total

interfacial synthe%s are tertiary amines, in artlcu ar trie 3} glamln

tributy AL IOBE AT, A TS e. AR eRAS A B AR Sk fereg methods
propylpiperkigtegpzrtisitansigeferabliptadingiafiee amouN-effvaisipeiddised is between

The catglysis¢an RResldrdde darmyribiesistipEprduatloytt apteitdiR . @1S@ 8 molo,
&lde by side a}aﬁl suc rg@ﬁctl& tO%’[IOHI%wy also before the phosgenation, but

artl re
meterings after H’I% Intr 10N O p”ﬂosgene are

After introduction of the phosgene, it may be adsgeous to thoroughly mix the organic
phase and the aqueous phase for a certain timeebefthere appropriate, the branching
agent, if this is not metered together with theobénolate, chain terminator and catalyst are
25 added. Such an after-reaction time may be advanisgefter each metering. These after-
stirring times, if they are inserted, are betwe@rsdconds and 60 minutes, preferably between
30 sec and 40 minutes, particularly preferably betwl and 15 min. These then take place in

dwell reactors.

The at least two-phase reaction mixture which lea@sted completely and contains at most
30 traces (< 2 ppm) of chlorocarbonic acid esterdlasvad to settle for separation of the phases.
The aqueous alkaline phase may be passed comptetplyrtly back into the polycarbonate
synthesis as aqueous phase, or is fed to waste wastment, where solvent and catalyst
contents are separated off and recycled. In anetr@nt of the working up, after the organic
impurities, in particular solvents and polymer dess, have been separated off and optionally

35 after adjustment to a certain pH, e.g. by addidbrsodium hydroxide solution, the salt is



preferred. Metering of the catalyst or catalysts can be carried out in

substance, in an inert solvent, preferably that of the polycarbonate synthesis,

or also as an aqueous solution, in the 15.qase of the tertiary amines then as
ammonium salts thereof with acids, preferably mineral acids, in particular
hydroctsieriraiest off. e rat.ceaalypstdesrdouskior aveotryrsumtylefttieeaaapus phase is
amountgfifaaigatalystrie metprasitis of course also possible to carry out

different methods of metering at various sites or various times. The total

amount of catalysts used is between 0.001 to 10 mol%, based on the moles

of bisphElfoPsaap RIASE, qreraran|{ne PAYBes Misinoe BB iRt fiamaahcpréfaragipn of an
£.05 to Skaeidoiohiter kitaduciaref the phosgene, it may be advantageous

to thoroughly mix the organic phase and the aqueous phase for a certain

time before, where appropriate, the branching agent, if this is not metered

togetheF eitiRiiee B8 aMsrasatian eetnntaftinmasEaes Putars 2y aghegttling tanks,
Such artafterteeasticsn g may padiaaiaoamisiabereash@aiadsd.it being possible
These ?&eva'a%lf%BH%H | %o'%@ﬁ%é%@d%%”eea B%F&ﬁﬁ%%e&ﬁgr%ﬁﬁ;oggﬁs?ﬂﬂder certain
60 minutes, preferably between sec and 40 minutes, particularly _

19 referaliiF HBEIABERS HERY A5 YR PASENE THYAG QKRB ARRIFrEdlGepEins contents
The at lefast tivoqoina sekatae hoasmixtire abpehstasttedgie heampeatedytiandamine.
contains at most 30 traces (< 2 ppm) of chlorocarbonic acid esters is allowed
to settle for separation of the phases. The aqueous alkaline phase may be
passedihPIEERAGE R BRAAHE thE PURICSBBISRE 28GR SIgHUC Phase is washed
aqueousnphase sevasafethteswaisiie diatte ratriglat nendr adrbexglisplingdtbayedrboxylic and/or

satalyst aepleas R AsrRSHHAl aodd YRR RAINRY a(aa',aag%glmaﬁous acid and

working up, after the organic impurities, in particular solvents an lymer

residueBN R HeBH%Ep S DA IREE HicTmm S elhd NS fORERTLALRY & these acids
certain phbutl helvythelditign of GOAUMSYExipefistltion, Fe.Zalt is - 13
separated off, and e.g. can be fed to chlor-alkali electrolysis, while the

aqueous phase is 0 tionall¥ fed back to the sgnthesfj@ Th _or%anic(ghasg H
containing (REPLRAHBF B HSNBECHRRES rRTSFORAINAERGR Gpiligdgvater. The
2@lkalinegrigatic ohastalyiiernanmepiatertisfiensetaids pidhe satttiogs mberatitnseparated off

optionalijasgistediy firwadhieH oR setlinddanksnisitiemdankse SRR CeFAlescers or

or separators or combinations of these measures - it being possible
p separators or compinations of these measures,lng ssgbpe ?OI’ t|!1€ wash water to be

metered between the washing steps, optionally wsitige or passive mixing organs.

25 Acids, preferably dissolved in the solvent on whitte polymer solution is based, can
optionally be added between these washing stepalsar after the washing. Preferably,
hydrogen chloride gas and phosphoric acid or phargpis acid, which can optionally also be

employed as mixtures, are used here.

30 After the last separating operation, the purifi@llymer solution obtained in this way should
contain not more than 5 wt.%, preferably less thamt.%, very particularly preferably less

than 0.5 wt.% of water.

The polymer can be isolated from the solution bgpewation of the solvent by means of heat,

35 vacuum or a heated entraining gas.



for water optionally to be metered into each or some of the separating steps,

under certain 10 circumstances using active or passive mixing organs - the

organic phase still contains contents of themaqueous alkaline phase in fine

droplets and the catalyst, as a rule a tertiary amine. After this coarse
separatihthoffancend ailRalmdhegp@ivns siobsienthaderganiy phiate asouishiedlation of the

once orpwﬁéabmrwafbdﬂluged%@imﬁg m@gcﬁ@r@&mgﬂywwﬁé{ﬁﬁmmﬁﬂﬁd letting

andlor g sulfonie acids, Aguequs finerpl acids, In parfiguiar hydrachian, . v,
acid, phosprhorous amd) hOS thOI‘IC acid’or mixtures O ese acl

preferréé?”ﬁﬁé%‘éﬁ@é%&tlﬁnléﬁtHé@@Qi’éid’ét@mﬂd BRI riﬁrm@sﬁaﬁ@@md)tmher with the
40 50 wkSfutipreterallyp e, 5s\¢vﬁa9/oe\£fper@ua@¢ﬁ;mga$§rhsd‘uémm@§a.bed by way of
washed el eia\tedly wq(h d8§arI] (pated or dlsthled water Thete%gnq{g@e c.oh

dp eratl emis argens
where appr priate |sperse Wit ars O € agueous phase, IS se arate

off aftefPtHedmefindusr 'ﬁ/&@ﬂ%é%ﬁbﬁ@tw rReifs 6P§@tﬂﬁﬁ‘§eﬁéﬁk§,r%ﬂﬁ‘€d'b9d in the patent
tanks, apelaseeE @ SEEETate thoheommbinatio peesdrikeiedneasuies, it being
possible for the wash water to be metered between the washing steps,
optionally using active or passive mixing organs. 25 Acids, preferably

1Qjissolvad HetFRMYRIGHton SARH tehSalysihIasiLmb s psseplyamore effective flash
optionapybessdugttybeinee emnab e goIwashing s te pigdai &l sheaftenth éaslashiogss, polymer
Prefera?&Yuu&YQ%‘?Q‘?Qp%Q 8&&9%9&%@0%@9%@8&@8' r8£s‘ﬂ!ﬂé)%8*ﬂa{§8§aﬁﬁ& above the

which can optionally also be employed as mixtures, are used her

the lastYESAAIRY %H@ra&%wa{rpéeﬁawﬁeawwﬁ@ﬂf&dwaﬁho%?aﬁa@armﬁg with respect
way showldorcaaitamssotemare them IBtvado¥n [referalelysliessahHanet wedsunery.g. normal

1@3“'0” fr&w@fqm‘x leRethandyPodta %ﬁt%ﬁs&rﬁlﬁ)mh’m&éﬂr%n stages, or in

isolated from the solution by evaporation of the solvent by means of heat,
vacuunPBEs Wde e aiing'gess o 40% tHRCCo mRGEBh E’Ptﬁéeﬁ‘olwé’f eferably to
solutiorcboasevh ére-ap firopsiage piscetise isolation of the polymer are carried

out by distilling off the solvent, optionally by superheating and letting down, a

"flash proeessideaeiarad to)\eae alsobel renbvuseinmhebnyetiaduiariie¥ @blymer melts

(#n?%s ay U BFLEA fPJrﬁWr?ean%ﬂbege%‘H{‘ﬁEa%ﬁ SRRV thE-A 866

Verlag &Rg;ﬁg
together with the 5 so utlon to be evaporated ray evaporation/spray

2%lrymg" Blefdred b ldekeribed Wﬁpa}oéf R&: @%p@%hww evaporators (EP-A 0 267
"Grundopgeyatiting filchamisciters\te dainisinatecinitd o Deutistarcdegagifgr(EP-A 0 460

450), optionally also with the addition of an eimiag agent, such as nitrogen or carbon

dioxide, or using vacuum (EP-A 0 039 96, EP-A 0 288, US-A 4 423 207), or alternatively

also by subsequent crystallization (DE-A 34 29 9&@) thorough heating of the residues of
25 the solvent in the solid phase (US-A 3 986 269,80 53 876).

é?ferlag far

Granules are obtained, if possible, by direct spigof the melt and subsequent granulation,
or by using melt extruders, from which spinning&ried out in air or under liquid, usually
water. If extruders are used, additives can be diddethe melt, before this extruder,

optionally using static mixers, or through sidereders in the extruder.

30 Cooling, spinning, granulation and subsequent partation or conveying of the granules
with gas or liquid, and subsequent storage, oplipnafter a thorough mixing or
homogenizing process, are to be configured sudhathdar as possible, in spite of the static
charge possibly present, no impurities are apglethe polymer, strand or granule surface,
such as, for example, dust, abraded material fleenntachines, aerosol-like lubricants and

35 other liquids, as well as salts from water bathsamling systems possibly used.



Grundstoffindustrie 2000, 11th edition, p. 690. All these processes are

described in the patent literature and in textbooks and are familiar to the

person skilled in the art. 10 In the removahef-the solvent by heat (distilling off)

or the industrially more effective flash process, highly concentrated polymer

melts afdebraiasals |ntaeedwvihffaspeseess, Grsiiivesmelugurroegéon, processed to

repeateglynRatac wpdenaNaiitVidearpasaddrrassure to temperatures above
the boiling point under normal pressure, and these solutions, which are

superhegied Wit &P RARO MR RIERFHNE ALSHERED: (IR RIRGA ES Al ers), to

under a lower pressure, e.g. normal 15 pressure, In this context it may b

. y y be
advant2JBBI HEMGERSNANE T MUER AT St 20K IRt arlRBiiS kAR adapt the
heatingstages ofdbe t&sperheqmsgrecdecoiae siegresdcboiquitéesalslychoas rubbers;
choosef B dSifg e iRI R AIRARg gl '§aiduseof the solvent can be
removed from the ig%ﬂy concentrated polymer melts obtained in this way
either dj 1 the ' volatilizati . r - . .
oL, £RTCS At T S RO bR Bty BB mocures o
evaporSRIETEBIANOE*HE25, 3y ARcERa sERRBra G IseiieRiBhthe polymer or after
evaporaiehingrobyrimclenrcarnpastungctiaipofirdide Siedbid ) dpdiantkyaattovadtbr mixtures

18he addign iR BOUAINIA%AAEIRHED RS ILCOGRPISH AN dIPKRIA! or as & mett
using vacuum (EP-A 0 039 96, EP-A 0 256 003, US-A 4 423°207), or
alternalﬁi@ﬁbeély@%ﬁfsﬁ‘ﬁg‘aétﬁ@e'ﬁt%ﬁlgﬁﬁIf?(a‘fi‘é‘ﬁt?@gﬂ%ﬁ"ﬁ@%@g
thorougidhisadmgr ebithieeesidues.of 25 the solvent in the solid phase (US-A 3
986 269, DE-A 20 53 876). Granules are obtained, if possible, by direct
spinning@ifie ewritiaas Sebseavesd oranekatifn, Aldnesing mettiextragdasok, John

spinningiabis ustaes ubsain grulaion, Aidhssing MeSiextide
extruciol I ea s 108 ey R e vancer

19 ptionaMristhglotatRt Mk 991 xhtduyH itk extruders in the extruder. 30
Cooling,.spinning, granulation and subsequent t rtation or conveying of . .
the grales WA GAC U i, A SUDEBa LT CCTRUE: CoUGRaty Al o difer
thorougfeRiTPereRoPcyEiRIzlifg. HeTess Areugast aopmiguybigstifRtiampomponent
far as pegsidie, fsRiRofdhe statigprobmigeageasibheRiepRtangl iatRUEHSSphosphites,
are appy %éﬁatié% BPlgﬁpr%Bh%Hé‘sﬂﬁ’oW[ﬁéﬁe'&ngr%ﬁf iRUCH AR ﬁ%f%ggﬂ%t)mpounds,

dust, abra materi m the machines, aerosol-liKe lubricants an
20 ther liaitss, delvenuRsis IRy frans ity BAthSBPUAIRG s e ssitgreof can be
used. -Employed.

gﬁaterbatches of the

Colouring agents, such as organic dyestuffs or pigs) or inorganic pigments, IR absorbers,
individually, in a mixture or also in combinationittv stabilizers, glass (hollow) beads,

inorganic fillers or organic or inorganic scattgripigments can furthermore be added.

25 The polycarbonates and polycarbonate compositiamtording to the invention can be
processed in the conventional manner on converitroaahines, for example on extruders or
injection moulding machines, to give any desiredp&d articles, or mouldings to give films

or sheets or bottles.

The polycarbonates having a narrow molecular wedlibtiribution according to the present
30 invention which are obtainable in this way and palyponate compositions obtainable
therefrom can be employed for the production ofriedtes (sheets, films and laminates
thereof; e.g. for card uses and tubes) and shapietes (bottles), in particular those for use

in the transparent sector, especially in the fadldptical uses, such as e.g. sheets, multi-wall



The materials obtained in this way are, as described for spray evaporation,
processed to granules and optionally provided with additives. The addition of
additives serves to prolong the duration ofigse or the colour (stabilizers), to

simplify the processing (e.g. mould release agents, flow auxiliaries,

antistatiisets, teauptdifesiBopolyened Do perisS RIEEXPORIT.coRy e@ttafsreens of plastic,
stressegginaatieasdifiens nBUshpiidal RResSstlagarpEQRing 2ua S 5.otMRNg), DVD,
agents, gl S8 ((i/%re%} These a%litives canb addg to the pol mer amnglt

individually or'in anyhéfié_sél?e@ rtnlxI ures or ggxyerrea Gi e_rgrﬁ eﬁll’\{?r(' ﬁres, and '?rtliona”y also
particul&vdiieiely *Ieritmeniatiandf dpE peyiaer drafeineelvag beghamuges for the

3N a so-gRIRAIRABPGHIBENGIRIRPE I dhisIcestext, the additives or mixtures 10
thereof can be added to the polymer melt as a solid, that is to say as a

powderyRE 316 aRNRRLMRA O LIBGISEN hiH ARk AP eHel PRARIBIRA I« S mpounds,

or mixtures of masterbatches of the additives or additive mixtures. Suitable

I
additived S F84 RN R RBIIE, TP RY AC SLSrPRIRRILE - PR YS! such as, for
John Mugphgie Elgesiiers, Okilenid 1909'E/n sheioP hashivgshadithhes, iHamaibh ek jamp holders

Hans Zwygifeb/Elaieincl aMHIGHR 200k 05ith WOIRRIER /df Bovk?idR: and glazing, the

1(g:onventiocr]}al Iadditives are, fog_e amgle, fiIIerts, uv st%bicliizer , heat h as bottl q
StabilizPE WRIHE &iffe S BB Rpohant 1) SR AR S HIRASHENh SURY as Pottles an
releasec@gt@insrovhich differ from component B), flow auxiliaries and
flameproofing agents. For example, alkyl and aryl phosphites, phosphates or
-phosplTéeesekant raphticatian Wisgltec aridookssicraciddatstcasd shkgenarticles or mouldings

compoqn%ﬂ%opg@llt&rgg@%r&qugtﬂgw\,@%gjass and carbon fibres and

combinations thereof can be employed. Colouring agents, such as organic

dy_eswff-%%ﬁ‘(?'&l%ﬁ% Relngr 9%’?%%@&%59&% ) &Qé@r%%% é'”a?c‘é’é‘?é‘.ﬁ‘&% B&invention
mixture or also In comBmatl_on with Stabilizers, glass ho Iowrs beads, .
Iinorganfésifidiaorergamicvbicihaig dArvadathericg Pighaen s asrefidngpreehicles and

be ado_l@dc%&,Tm mlmmbgm@rte@@mkpewaamb@mtweemmsﬂm flacofslingplays or
to the 'Q—:‘Yg&'ﬁlg I;}18 %bgls$ r%%gﬁseq:’motuhc%&p BV%MBE\@]‘n&aQUSﬁ QQ vlvg,tﬁr bottles (see, for

conventional machines, for example on extruders or Injection mouldi r%
machin82 RPN E Tk Sired SPapBlHIHHIBST RRTB SIERIgs O Y AIMIyf sheets, for
sheets exdmittetor Thee gl \rrddbasatesthay Btglionsagnous én alet lidatingerghdlations. For the

26’iStribuB%Lﬂﬁﬁﬂrgifngarfﬁcth‘iﬁHPrﬁaEMgs or traffic sig. For the production of foams (see, for
example, DE-B 1 031 507). For the production @frfients and wires (see, for example, DE-B 1
137 167 and DE-A 1 785 137). As translucent plastiith a content of glass fibres for lighting
purposes (see, for example, DE-A 1 554 020). Ferptloduction of small precision injection
mouldings, such as, for example, lens holderstttsy polycarbonates having a content of glass

25 fibres which optionally additionally contain abolitto 10 wt.% of Mog based on the total
weight, are used. Optical uses, such as opticaageomedia (CD, DVD), safety glasses or
lenses for photographic and film cameras (see, eiwample, DE-A 2 701 173). Light
transmitters, in particular as light conductor eab{see, for example, EP-A1 0 089 801). As
electrical insulation materials for electrical cantbrs and for plug housings and plug

30 connectors. As carrier material for organic photoleetors. For the production of lamps, e.g.
searchlights, as so-called "head-lamps" or scaltiéglet screens or lamp coverings. For medical
uses, e.g. oxygenators, dialysers. For foodstudlss,usuch as e.g. bottles, tableware and
chocolate moulds. For uses in the automobile sedtere contact with fuels and lubricants may
occur. For sports articles, such as e.g. slalorespéior household articles, such as e.g. kitchen

35 sinks and letterbox housings. For housings, sucte.gs electrical distribution cabinets,



30 invention which are obtainable in this way and polycarbonate

compositions obtainable therefrom can be employed for the production of
extrudates (sheets, films and laminates thegreof; e.g. for card uses and tubes)

and shaped articles (bottles), in particular those for use in the transparent

sector, é@pé@i@ill@qmmerﬁe@mﬁ@mi@aplmssemm@goswéﬂé ariighgswalectrical and

-16- sh@@@ua{@zm. sl%ptrféoyﬁmgt@ﬁr%e%tbyiepaﬁavwagmﬁl\é@glrmomobne

screens of plasti t conductor data storage me

such as’ auglo %ﬁ% E%m E‘WD P&F %mfzs In fﬁellr%\%grr]%%sabsorbers For
only reéﬂ&ilé@ﬁdﬁ’@é-@@rﬁzﬂaIfét@fﬁ@@)ﬁtﬁﬁﬁaﬂymmr@w%able embodiments,
and data carriers for near-field optics. Furthermore for the 5 production of
objects for the E/E and IT sector. The polycarbonate compositions are used
in particular for the preparation of compounds, blends and components in
which thermal and mechanical properties are utilized, such as, for example,
housings, objects in the E/E sector, such as plugs, switches, panels and lamp
holders and coverings, the automobile sector, such as lamp holders and
coverings and glazing, the 10 medical sector, such as dialysers, connectors
and taps, and packaging, such as bottles and containers. The present
application likewise provides the extrudates and shaped articles or mouldings
from the polymers according to the invention. Further possible uses of the
polycarbonate moulding compositions according to the invention 15 are
safety screens, which are known to be required in many areas of buildings,
vehicles and aircraft, and as shields for helmets. Production of extruded and
solvent films for displays or electric motors, also ski foils. Production of blow
mouldings, such as water bottles (see, for example, US Patent 2 964 794).
Production of transparent sheets, in particular hollow sheets, for example for
covering buildings, such as stations, greenhouses and lighting installations.
For the 20 production of traffic light housings or traffic signs. For the
production of foams (see, for example, DE-B 1 031 507). For the production
of filaments and wires (see, for example, DE-B 1 137 167 and DE-A 1 785
137). As translucent plastics with a content of glass fibres for lighting
purposes (see, for example, DE-A 1 554 020). For the production of small
precision injection mouldings, such as, for example, lens holders. For this,
polycarbonates having a content of glass



25 fibres which optionally additionally contain about 1 to 10 wt.% of M0S2,
based on the total weight, are used. Optical uses, such as optical storage
media (CD, DVD), safety glasses or lensag for photographic and film
cameras (see, for example, DE-A 2 701 173). Light transmitters, in particular
as |grantmesiuctor cables (see, for example, EP-Al 0 089 801). As electrical
insulation materials for electrical conductors and for plug housings and plug
30 coanedtdrso As carrier material for organic photoconductors. For the
ProgEiaR:RhIBmBBo i SRALEN6is A8 GallstheheRFviamps” or
scattered light screens or lamp coverings. For medical uses, e.g.
oxygenators, dialysers. For foodstuffs uses, such as e.g. bottles, tableware
and chocolate moulds. For uses in the automobile_sectoy where contact with

fuels e.g. slalom
poles i .Q. ki < and letterbo
housing s i bin -17
electrlcal ] &S Mouge Qrtictes,

safety@ieimets. Automobile components, such as glazing, dashboards,
vehjcteghpdy components and shock absorbers. For other uses, such as e.g.
fattening.stable doors or animal cages. -18- Examples Example 1 to 3:
Pre%éra’tlon of copolycarbonates from bisphenol A and bisphenol TMC: O 'O
O+OOy O 5where x=0.4 y=0.6jo 10~ O JxLO 8O/ OO 10 where x =

10

15

20

25

Ot OO Ty O

where
x=0.4
y=0.6

Various copolycarbonates each with different malacuveight distributions were prepared by
varying the chain terminator in a continuous irdgerdl process (see Table 1). The composition of
the comonomers is in all cases the bisphenols BPgisphenol TMC in the weight ratio of 33 to
67 % by weight (i.e. molar ratio of 40 to 60 mol%).

The reaction is conducted continuously in an emalsiomprising a solvent mixture, composed of
50.0 wt.% of methylene chloride and 50.0 wt.% oloobbenzene, and water. P-tert-Butylphenol
(BUP) and phenol (PHE) are employed as chain textois. N-Ethylpiperidine (EPP) is used as
the catalyst. The continuous reaction is operatedl adequate amounts of the polycarbonate
solution collected have formed. This polycarborsdkition formed, after the agueous phase has
been separated off, is washed under acidic comditigith hydrochloric acid, and then washed
under neutral conditions until free from salts wittmpletely desalinated water by means of disc
separators. The polycarbonate solutions washedtisnmay are concentrated to a concentration of
60 - 70 wt.% of polycarbonate in a multi-stage tha&lr pre-evaporation. The residual solvent is
evaporated off via a devolatilization extruder dnel resulting polycarbonate is obtained as a melt

strand which, after cooling in a water-bath, waktfea granulation.



y = 0.6 Various copolycarbonates each with different molecular weight

distributions were prepared by 15 varying the chain terminator in a

continuous interfacial process (see Table 19.-The composition of the

comonomers is in all cases the bisphenols BPA to bisphenol TMC in the

weidhe riationdi BB a6tiay crniijianeighte(implatatatbditieoson 40 ar60 PvoleyhTieless stated
reagfigihigsepnducted continuously in an emulsion comprising a solvent

mixture, composed of 20 50.0 wt.% of methylene chloride and 50.0 wt.% of
chicroben2BridS It Bipar B BHANHE A U DA H ARANGPRIE) apd 259 kah
employedddishbeneedin atcrguedusthikkipe sdivte (E@MYatonsEdia®, tRe mol of NaOH
gatalyst. The GanfiueusISREP Mk PReiRiRgHYtRACa 2t@MeRsHREMBRte solution

polycarbonate solution collected have formed. This polycarbonate solution
formed, aft@PEHE"Sqb<EaEYhaLasRysdatlls SalyaPABRoff, is washed under
acidic':'congiiim& w'bttmﬁeydm]l@ic acid, and then quhed 25 under neutral
conditions until fg il(]j;r“%o g//%%t%c}gltgoﬂ% [ﬁ'%t%ﬁggﬁg%?éﬁ n"evaés&y@(réﬂ%ﬁgﬁ Plactor):

disc separators. carbonate solutio in this way'are
concentrated to & £6KEEnERANERIH B 7FRt.% of polycarbonate in a

16nulti-stageRbrraahinsese varar ghiosy. sle sesisluglapbent is evaporated off
via a devolatilization extruder and the resulting polycarbonate is obtained as

amelt strsABRWHTR atrr 2861IAG 1h '3 RARAVEHRIMS fed to a granulation.
-19-The fehovgageraaotinslocpbatitions wienetiiglesnenteadfigspasnol % are %

by weight, unless stated_otherwise bisphenalate solution: throughput
rrtre oL 370 Bt B A S R BB R ol T i
aqueous dkkilineRitiugdnmelndesedvorinES @adsy B RNmmhboNEDReNS! per one

1#nol,of bisphepal Mmixtire, throdghput therefore 25.75 kg/h of bisphenolate
solution Phosgene: 1.789 kg/h (dissolved in the solvent mixture) Solvent

mixture: 2BBERGANIEHORRINARORIdS Sotbition topped up (after the pumped

circulationvraagiion (vikedéikaibimeencesisationaks. 7 % 10 Chain terminator:
69.61 g/h of BUP, or 3(81.18 g/h of PHE Catalyst EPP: 15.75 g/h; (3 % in the

solvent mﬁ(ﬁ}?@f PRESGERe: 130 mol%, based on the total substance amount
of bisphenol

20 In the series of experiments, the influence of thain terminator under otherwise identical
reaction conditions was investigated. The chaimiteaitor was added such that the target viscosity

(or V number) was reached.

The following continuous reaction conditions weeslized, the polycarbonates according to
25 Examples 1 to 3 being prepared under the aboveamatti reaction conditions. The chain

terminators used can be seen from Table 1.



EPP: 1.0 mol%, based on the total substance amount of bisphenol BUP or
PHE: 3.3 mol%, based on the total substance amount of bisphenol 15
Reaction temperature: 33 C Polycarbonate concentration: 15.0 % V number
(viscosity number): 26.0 +/- 0.05 3-stage procedure 20 In the series of
expédipteehts, the influence of the chain terminator under otherwise identical
reaction conditions was investigated. The chain terminator was added such
that-the-target-viseosity—{(er\-humber-wasreached-—The following
contﬁf?&%grea :%W%gndh ighgj W@F@Pé%ﬁ%ed? ?ﬁ%ygolycarbonates according
to 2% Examples3Mo 3 beirbrepared undeEtte abovementioned reaction
congjtions. The ejgin  termgigors used can pegseen from Table 1. -20- Table
1 Example Solyent Chainterminator Catalyst 1 SMBUP EPP 2 SM BUP
EPP>3 SM PHEEPP MC:PrHEthylene chlotii€'S MCB:|chlorobenzene SM:
solvent mixture (50 % MC: 50 % MCB) BUP: para-tert-butylphenol PHE:
phepel. FRRAyRHWIRIBRGKIne 10 The Tg is determined in accordance with ISO
11357, the Vicat temperature in accordance with DIN ISO 306. The relative
2olMSR RCELRRN&E85 €l is determined in methylene chloride (0.5 g of
poly@drisolvare Mixkr@ HTTHE rPeRovdiehe rate is determined in accordance

WithglF® pelaerlBulyishedycarbonates listed in Table 2 with the following
pro%ﬂg_eghvevneorle obtained here:

EPP: ethylpiperidine

10
The Tg is determined in accordance with 1ISO 113B&,Vicat temperature in accordance with
DIN ISO 306. The relative solution viscosity etdisedetermined in methylene chloride (0.5 g of

polycarbonate/l) at 25 °C. The melt volume ratggermined in accordance with ISO 1133.

15 The polycarbonates listed in Table 2 with the fwilog properties were obtained here:



-21- Table 2 PCI PC2 PC3 (comparison) Chain terminator BUP BUP phenol
Hydrolysable chlorine ppm 0.6 0.8 0.4 Phenolic OH ppm 80 50 60 Tg 2nd
heating C 207.2 208.9 205.5 GPC - Mwg/mol 30,135 29,220 30,292 GPC -
Mn g/mol 10,776 9,716 9,515 GPC - U 1.8 2.01 2.18 Relative viscosity 25 C
1.2640e258 1.262 MVR 330 C/2.16 kg ml/10 min 6.5 6.5 6.5 IMVR 20' 330
C/2.16 kg ml/10 min 6.5 6.7 6.3 Delta MVR / IMVR 20' 0.0 0.2 -0.2 Vicat

VST-B50-C204.1 205.2 2013 Vicat VST -B120-C204.9-205.6 201.5

Notched impact strength SO 180/4A @t pegm teﬁ@gr tlﬁ@&gdﬁ%m%g@ 7s 7s
Combparison-of-the annl\/{;ar_bgna_teg_lg( -1 and
inve m&@gﬁﬁﬁ‘}eérbonatps 5 from tweBrHEpheH?bLIJg BPA andiW in the
weight ratio of 33 to 67 % by weight (mmolar ratio of 40| to 60 mol%) with
tertr [PHHH&WI s dhpeChain tﬁ;ﬂjndt)r SPWs a gignificantly fgyyer
inhoamoaeneity factor U than the php aol-terminated r‘gpolyc;atbgna,te_BC-f%
(BP,&’/W@'C\%'Ight ratio likewid™3 to 6%%t,%). With the sam&°MVR (melt
volumg2adibgating therefore idepdical pmzsin@mprties in2b& 8njection
Moty RRress, significantly ingrea §b‘l piess ilgit%L on anugbuz" 0 ‘g’él,dl
temperatures are obtained, which corfesponds to an improvement in the heat
distorisn” Miperature. Conv@r‘%g/, thd%arfe At and methkhical
properies gan already be achieved with itge process according1® the
invention-with-tess-of the-expensiveb :E%u f Ta\_ﬁgsgum. The ?l%@'ﬁ‘lci’iui BPA
to | Relative viscosity 25 °C ' '
MVR 330 °C/2.16 kg ml/10 min 6.5 6.5 6.5
IMVR 20" 330 °C/2.16 kg| ml/10 min 6.5 6.7 6.3
Delta MVR / IMVR 20’ 0.0 0.2 -0.2
Vicat VST B50 °C 204.1 205.2 201.3
Vicat VST B120 °C 204.9 205.6 201.5
Notched impact strength
ISO 180/4A at room
temperature RT kJ/mz 7s 7s 7s
Comparison of the copolycarbonates PC-1 and PG:@rding to the invention (copolycarbonates
5 from the bisphenols BPA and TMC in the weight raifB3 to 67 % by weight (molar ratio of 40
to 60 mol%) with tert-butylphenol as the chain tevaor shows a significantly lower
inhomogeneity factor U than the phenol-terminategotycarbonate PC-3 (BPA/TMC, weight
ratio likewise 33 to 67 wt.%). With the same MVRdlimvolume ratio) and therefore identical
processing properties in the injection mouldingoess, significantly increased glass transition and
10 Vicat temperatures are obtained, which correspdndan improvement in the heat distortion

15

temperature.

Conversely, the same thermal and mechanical pieparan already be achieved with the process
according to the invention with less of the expeaisphenol TMC unit. The bisphenol BPA to
TMC ratio can thus be shifted more in the directibithe less expensive bisphenol BPA.



15 TMC ratio can thus be shifted more in the direction of the less expensive

bisphenol BPA. -22- Patent claims: 1 Copolycarbonates containing as the

chain terminator a structural unit of the formula (1) R2 0- R1 5 (1) in which

Rl and R2 independently of one another represent hydrogen or CI-C18-alkyl,

but Ratenrleddir®Y and R2 cannot simultaneously be hydrogen, and at least one

diphenol unit of the formula (2) (R3)n R4 R4 0- (2) 10 in which R3

represento®ekvalkydidR 4 aepidsg atsthy dhageroni@dirGetuadkyhit of the formula (1)

represents 0, 1, 2 or 3, -23- wherein the copolycarbonates have the following

inhomogeneity factors: A) copolycarbonates having a content of? 50 mol%

and < 100 mol% of diphenol unit of the formula (2), based on the sum of the

diphenols: for linear CoPC having.an average molecular weight

(weight-average) of from 18,000 5 to @o [, U=(Mw/Mn)-1is 1.3 to

2.5, B) copolycarbonates having a content gf greater than 0 and less than 50

mol% of diphenol unit of the formula (2), based on the sum of the diphenols:
R1

5 1)
in which

R1 and R2 independently of one another represairofgn or C1-C18-alkyl, but wherein

R1 and R2 cannot simultaneously be hydrogen,

and at least one diphenol unit of the formula (2)

e
R4 R4
Bege
(2)

10
in which
R® represents @C,-alkyl,
R’ represents hydrogen o§-C,-alkyl,

n represents 0, 1, 2 or 3,



for linear CoPC having an average molecular weight (weight-average) of from
16,000 to 35,000 g/mol, U = (Mw/Mn)-1is 1.2 to 2.4. 10 2. Copolycarbonate
according to claim 1, wherein the chain tepminator is tert-butylphenol. 3.
Copolycarbonate according to claim 1, wherein the diphenol unit is bisphenol

TMC. 4. CuriBiadnb canedyertbording havel dimfdllowhareros) ety fatiaarbonates
having a content of? 50 mol% and < 100 mol% of diphenol unit of the

formula (2)) baspadyoarboaasesrhalitigea dipitensdto b Pordineal @aRhat/tigheaml unit of

average molegas e (WelehAYRIAAR A AOHLIEARY 1o 35,000 g/mol,
the inhomogeneity factor U = (Mw/Mn)-1 is 1.4 to 2.3, B) copolycarbonates

having a content of gr han 0 and less than 50 mol% of g henol,unit of
the formula (2) LGB G Thee Ik A M e o i ARl TS 10,000

an average m§iéea? Weight welyrHiavéraded ©f4om 16,000 20 to 35,000
g/mol, the inhomogeneity factor U = (Mw/Mn)-1is 1.2 to 2.0. 5.

CopolycarBonetpoicedroiate to felding B, haviery tiegseaietu@aRdOl¢ks ~hfiRA® Jhol% of
~ lyL ~~ ~1 O GHREndI Grfd o thoMiR &), tRfeflorepreaRis diprerorlkyl, x and

y characterize the mol% of the bisphenols employed and therefore the sum of

x+y=1and %?ﬂ%é(r_iﬁgﬁé%gﬁ]@t%%8&%@%?%&5|§W\jﬂl%r%éﬁ%‘f%m 16,000

to 1, and nis determined by the molecular wel . Copolycarbonate

t.56
according to iR ®UHBRH R PAprMEEHS llnél%ﬁ'énd x and y
independently of one another denote values of from 0.02 to 0.98. 7.
1€ orpositiGARBEIHPABRY TTUEFEII atBriatehaceB by lesnarater 15 sergmiyahenol.
least one additive chosen from the group consisting of heat stabilizer, mould
reledse 1Ceuyvadrmhasy/astandizeto claim 1, whereendiphenol unit is bisphenol TMC.

4, Copolycarbonate according to claim 1, wherein

A) copolycarbonates having a contentd50 mol% and < 100 mol% of diphenol unit of

the formula (2), based on the sum of the diphenols:

15 for linear CoPC having an average molecular wefgleight-average) of from 18,000
to 35,000 g/mol, the inhomogeneity factor U = (MmML is 1.4 to 2.3,

B) copolycarbonates having a content of greaten tBaand less than 50 mol% of

diphenol unit of the formula (2), based on the sirthe diphenols:

for linear CoPC having an average molecular wefgleight-average) of from 16,000
20 to 35,000 g/mol, the inhomogeneity factor U = (MmML is 1.2 to 2.0.

5. Copolycarbonate according to claim 1, havingstiecture:

y -
2sEWsasiWeasSWen

wherein



8. Composition according to claim 7, comprising as additives at least one of

the group consisting of tris-(2,4-di-tert-butylphenyl) phosphite (Irgafos 168),
tetrakis(2,4-di-tert-butylphenyl)[1,1- biphenyl]-4,4'-diyl-bisphosphonite,

trisoctyl phosphate, octadecyl 3-(3,5-di-tert-butyl-4- 15
hydroxypHerspypsepiofeie@!drganox 1076),

bis(2,4-dicumylphenyl)pentaerythritol diphosphite (Doverphos 5-9228),
bis(2,6-di-tesrb utytHaramthytp frenydjiientdengthikphediphiesgd it (ADHeBiABe sum of
PEP-36) 9{lrgpbqna/r#ahpaw»ﬂﬁdgﬁéﬂag{wfgﬁ?&éeatﬁaa@@f@%uggvsﬁgalr&o to 1, and nis

monostearate, stearyl stearate or propanediol mono- or distearate, 2-(2'-
hydroxypHHEITBeT: B 8S SR Co'Hr Y benzophenones, esters of

substituted and 20 unsubstituted benzoic acids, acrylates, sterically hindered
amifies, okARANEETBRIREhBErBthdRyPAITB B-tHAgIsESERyeegsomethyl and x and y
copolycarhreptesatigampresitont edaw@ing leschnmand @ruod.for the

production of mouldings. 10. Mouldings obtainable from copolycarbonates or

compositigishpesisiogdaslaig 1 and 7. 25 11. Use of alkylphenols of the
formula (1) according to claim 1 in a continuous interfacial process for the

preparatioe) ofcggg%éqggp%aatg&poqg%@émi lsast one diphenol unit of the
formula (2), R4 R4 0 0- (2) -25- in which R3 represents C3-C4-alkyl, 5 R

represents hydrogen or C3-C4-alkyl, n.represents 0, 1. 2 or 3, wherein the
copolycarBon A R ROEE R R RSl Phegy HABIEE W roieas
1@opolycarbonagestandity £i@bheent of? 50 mol% and < 100 mol% of diphenol

unit of the formula (2), based on the sum of the diphenols: 10 for linear

CoRC haviimransiizerageomoie dalafameight (weiiintgaeitices) af feesh ¢8:000the group

consisting of

tris-(2,4-di-tert-butylphenyl) phosphite (Irgafo88), tetrakis(2,4-di-tert-butylphenyl)[1,1-
biphenyl]-4,4'-diyl-bisphosphonite, trisoctyl phdspe, octadecyl 3-(3,5-di-tert-butyl-4-
15 hydroxyphenyl)propionate  (Irganox  1076),  bis(2,dehhylphenyl)pentaerythritol
diphosphite (Doverphos S-9228), bis(2,6-di-tertybdtmethylphenyl)pentaerythritol
diphosphite (ADK STAB PEP-36) or triphenylphosphimeentaerythritol tetrastearate,
glycerol monostearate, stearyl stearate or propahemono- or distearate, 2-(2'-
hydroxyphenyl)benzotriazoles, 2-hydroxybenzophespnesters of substituted and
20 unsubstituted benzoic acids, acrylates, sterichligdered amines, oxamides, 2-(2-

hydroxyphenyl)-1,3,5-triazines.

9. Use of copolycarbonates or compositions accgrtbrelaim 1 and 7 for the production of
mouldings.
10. Mouldings obtainable from copolycarbonatesangositions according to claim 1 and 7.
25 11. Use of alkylphenols of the formula (1) accogdio claim 1 in a continuous interfacial

process for the preparation of copolycarbonatesaguing at least one diphenol unit of the

o
R4 R4
TIre

2)

formula (2),



to 35,000 g/mol, U = (Mw/Mn)-1 is 1.3 to 2.5, B) copolycarbonates having a
content of greater than 0 and less than 50 mol% of diphenol unit of the
formula (2), based on the sum of the diphesgols: for linear CoPC having an
average molecular weight (weight-average) of from 16,000 15 to 35,000
g/mol, U = (Mw/Mn)-1 is 1.2 to 2.4. 12. Use of polycarbonates or
compositions according to claim 1 and 7 for the preparation of compounds
and blends.

in which
R? represents GC,-alkyl,
5 R’ represents hydrogen o§-C,-alkyl,
n represents 0, 1, 2 or 3,
wherein the copolycarbonates have the followingimbgeneity factors:

A) copolycarbonates having a contentd50 mol% and < 100 mol% of diphenol unit of

the formula (2), based on the sum of the diphenols:

10 for linear CoPC having an average molecular wefgleight-average) of from 18,000
to 35,000 g/mol, U = (Mw/Mn)-1 is 1.3 to 2.5,

B) copolycarbonates having a content of greaten tBaand less than 50 mol% of

diphenol unit of the formula (2), based on the sifthe diphenols:

for linear CoPC having an average molecular wefgleight-average) of from 16,000
15 to 35,000 g/mol, U = (Mw/Mn)-1 is 1.2 to 2.4.

12. Use of polycarbonates or compositions accortbngaim 1 and 7 for the preparation of

compounds and blends.





